An Attempt to Appraise the Standing of Biology as a Subject of Instruction in High School by Fidelis, Mary
Loyola University Chicago
Loyola eCommons
Master's Theses Theses and Dissertations
1929
An Attempt to Appraise the Standing of Biology as
a Subject of Instruction in High School
Mary Fidelis
Loyola University Chicago
This Thesis is brought to you for free and open access by the Theses and Dissertations at Loyola eCommons. It has been accepted for inclusion in
Master's Theses by an authorized administrator of Loyola eCommons. For more information, please contact ecommons@luc.edu.
This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 License.
Copyright © 1929 Mary Fidelis
Recommended Citation
Fidelis, Mary, "An Attempt to Appraise the Standing of Biology as a Subject of Instruction in High School" (1929). Master's Theses.
Paper 166.
http://ecommons.luc.edu/luc_theses/166
.An Attempt to Appraise the standing ot Biology as a Su.b ject ot 
Instruot1on in High School. 
Sister Saint Mary F1delis,C. N. D. 
Waterbury Catholic High School 
Waterbury, Conn. 
A Thesis Submitted in Partial Fulfillment ot the Requirements 
tor the Degree ot Master ot Arts in Loyola University, 1929. 
VITA 
Born at Kildare, Prince Edward Island, Canada, August 15, 1892. 
Educated in the public school at Kildare, Notre Dame Convent, Tignish, 
Prince of Wales College, Charlotteto1fll, Prince Edward Island; Notre Dame 
Ladies' College, Notre Dame Novitiate Normal, Montreal, Canada; 
st. Viator College, Bourbonnais, Illinois; Loyola Univers1 ty, Chicago, 
Illinois. Bachelor of Arts, st. Viator College, 1922. Taught in publio 
schools of Prince Edward Ialand, 1910-1915; in secondary schools at 
st. Paul's Academy, Montreal, 1918-1919, at Notre DaIle C.onvent, 
Bourbonnais, Illinois ,1919-1928, at Waterbury Catholic High Bohool, 
Waterbury, Conn., 1928-1929. Member of the Congregation de Notre Dame 
of Montreal. Canada. 
I. 
II. 
III. 
IV. 
V. 
VI. 
VII. 
VIII. 
IX. 
x. 
XI. 
XII. 
TABLE OF CONTENTS 
Introduotion •••••••••••••••••••••••••••••••••••••••••••••••••• 4 
Eduoation Det1ned ••••••••••••••••••••••••••••••••••••••••••••• 6 
The Ultimate Aim •••••••••••••••••••••••••••••••••••••••••••••• ! 
Proximate Aims ••••••••••••••••••••••••••••••••••••••••••••••• ll 
Educational Values ••••••••••••••••••••••••••••••••••••••••••• 14 
Aims and Values in Biology ••••••••••••••••••••••••••••••••••• 17 
(1) History ot A1ms ••••••••••••••••••••••••••••••••••• 17 
(2) Development ot High-Bohool Biology 
as Shown by Theorists ••••••••••••••••••••••••••••• 19 
(3) Development ot High-Bohool Biology 
as shown by Textbook lriters •••••••••••••••••••••• 53 
Changes in Currioular Content •••••••••••••••••••••••••••••••• 43 
Summary and Conclusions (Theoretioal} •••••••••••••••••••••••• 52 
Aims and Values Actually Aohieved •••••••••• " ••••••••••••••••• 54 
{l} Researoh Method, Questionnaire •••••••••••••••••••• 54 
(2) Tabulated Results ••••••••••••••••••••••••••••••••• 56 
Disoussion ot Results •••••••••••••••••••••••••••••••••••••••• 62 
Summary and Conclusions •••••••••••••••••••••••••••••••••••••• 78 
Bibliography ••••••••••••••••••••••••••••••••••••••••••••••••• 81 
-INmODUCTIOll 
A subject may hold a place in the ourriculum ot our secondary schools 
in one ot two ways. J1rst, it may have its position traditionally, as does 
mathematics or Latin; second, it may have been given its present rank in 
response to a popular demand tor the knowledge content, training value, or 
esthetic worth it possesses. The latter has been the case with what we may 
oall our "modern" subjects, especially some Ci't the social and natural 
aoiences. ot the natural sOiences, biology is ot comparatively recent de-
velopment, being in a sense the outgrowth ot the older sOjances, botany, 
zoology, and physiology. MOreover, in answer to the variable needs ot our 
ohanging high-school population and in an endeavor to meet the ever-inoreas-
ing demands made on our schools to tit that population tor the numerous and 
e~ct1ng activities ot modern oiv1lization, biology had been gradually re-
placing the older sciences and bids tair to do so permanently. 
But whether the present status ot biology is due to its knowledge oon-
tent, its training value, or its esthetic worth it is not my purpose to 
discuss. Since it has aoquired a recognized standing, there appears a more 
interesting problem which invites study with the possibility ot bringing 
worth-while results. Oonsidering that our older subjects--those tradi-
tionally in the ourriculum-have been tried and tested and measured, hold-
ing their place only in so tar as they are tound to possess real value, we 
can easily see that the same requirement will be imposed upon the newer 
ones, and that they will have to prove their utility or give place to 
other, newer, and, tor the time being, more interesting "groups ot taots". 
Does biology justify 1 ts standing in the seoondary-school curriculum? 
Ie its education value on a par with that ot other subjeots? The problem 
.., be approached trom various points ot view, but any solution requires 
oaretul consideration ot the opinions ot persons who are qualified to 
juclg8 such matters. 
Jmong those whose experienoe would make them ot service to us in this 
OOJl.D8ction we may class: (1) students who, having taken the course in 
high school or college, have had a chance. to try out its value in their 
liTeS; (2) biology teachers who have studied the reaotions and watched the 
development ot their pupils; {3} nurses who have made practical use ot 
the knowledge and the training ot their biology course; (4) and tinally 
doctors who have had a chance to see the need for knowledge of biological 
taots among the people at large. Hence, the purpose of this thesis is to 
attempt a survey of the opinions ot students, teachers, nurses, and doctors 
ooncerning the eduoational value of biology as a secondary-school subject. 
But betore we are prepared to decide on the educational values that 
.., be attributed to biology, it seems titting to see what we mean by edu-
oation, what it 1s to do tor us, in other words, what are the general aims 
.ad values whioh current eduoational theory holds as desirable. That is 
to say, a preliminary discussion ot the meaning ot eduoation, ot its gen-
eral aims, purposes, and values will be necessary tar a clear understand-
1Dc of our problem. 
EDUCATION DEFINED 
A statement of the meaning of education may be secured by analysis of 
the defInitions left us by great men of all a8Ss. Loyola Educational Di-
.... in lune, 1924, published a list of thirty-nine such defini tiona be-
.~ with .Aristotle's and Plato's and concluding with Bagley's and 
parker's (53:67-68). lamas Higgins in his "Fundamentals of Pedagogy" 
.otes thirteen, (29:7) and lohn Franklin Brown uses eight as a foundation 
oa which he bases his book (10:91). Since four of the above-mentioned 
agmbers were quoted twice, there remains a total of fifty-six fram which 
the conolusions are drawn. 
The key word is by common agreement, preparation, process, development 
or training. The objeot to which the changes implied in the key word are 
to be applied is universally designated as the faculties of the human be-
iDg. These faoul ties, mentioned by some, are in the more oomplete defini-
tiona given as: mental, spiritual, physical, and moral. Lastly, the 
sreater number of these definitions include an indication of the end or 
JUrPOBe of the desired ohange, and this is u8ually proposed as the aim of 
.ducation. In fact, this third part seems to be of suoh importanoe that 
.. veral of the statements consist solely of the aim. Besides the defini-
tions already discussed there are several so broad that they cannot easily 
be classified as above. SUch are those of Oomen1us, Davidson, Milton, 
IIontaigne, and some others (53:67-68). 
Henoe we may agree wi th J. F. Brown, that "the end of education is 
taplex rather than simple. Any statement of it in a single phrase is 
likely to be too general and abstraot to be of muoh worth as a test of 
...... ~,--
values. (10:95) • 
complete statements of the meaning of education is 
~1'f8n by Rev. James Higgins, who says: "Education 1s the harmonious 
..... 14ItPllllult of the physical. the mental, the aesthetic, and the religious 
_a .... of man to prepare him for right living in this world that he may 
_~_~n the end for which he was createdW (89:7). 
THE ULTIMATE AIM 
This statement o'f aim includes both the ultimate and the proximate 
aim and is broad enough to cover all the subdivisions cOIlll1Only set 'forth in 
each category. The ultimate aim, "that he may attain the end for which 
he was created", is the final purpose of education and as such must satis-
fy every kind o'f educational theory. We, the advocates of Christian edu-
cation, hold to the beliet that man's wark here on earth is but a prepa-
ration 'for his fUture lite in heaven. 
This ultimate aim may be conoeded to be what the Commission on the 
Reorganization of Education had in m1Dd when they thus defined education: 
~dueation in a democracy, both within and without the sohool, should de-
velop in eaoh individual the knowledge, interests, ideals, habits, and 
powers whereby he Will 'find his plaoe and use that place to shape both 
himselt and soolety towards ever nobler ends" (61:9). In this case "ever 
nobler ands" would be interpreted to mean "the end tor which he was cre-
ated". 
Comprehensi ve as 18 this statement CIt the end at education, its in-
fluence on secondary educational policy consisted ln the tact that1t was 
proposed by suoh a representative body as the National Educational Asso-
ciation. Subsequent writers have adopted it when they considered a men-
tion ot aim neoessary. Some, however, have adopted it in part only. Thus 
Bolton says: "The ohiet -objective at secondary school education should be 
the development ot the highest type o'f c 1 tizenship" (9: a 73) • Yet in ad-
vocating citizenship as the chiet objective, Bolton corroborated the de-
claration ot the ComDdssion: -It is the ideal of democracy that the in-
dividual and society may tind fultillment in each other" (61:9). That is 
to say, in the proper discharge ot his duties as a citizen the individual 
finds his fUllest personal development. 
The a1m which we have seleoted lays a broader basis tor an eduoation-
al policy than the "social efficienoy" seleoted by Bagley (3:54) as a norm 
to which he applies his discussion of values. 
SUch, also, is the point of view taken by stout: "The use ot the 
term social effioienoy is peculiarly appropriate in defining the aim of 
seoondary eduoation. Tbe adolescent period is one in which socialization 
takes place in the largest measure" (59:18). 
Butler, however. advocates a broader point of view: !tIf education 
cannot be identitied with mere instruction, what is it? I answer, it 
must mean a gradual adjustment to the spiritual possessions of the race, 
with the view to realizing one's own potentialities and to assisting in 
carrying forward that complex of ideas, acts, and institutions which we 
call civilization" (13:25-26). 
The idea ot adjustment as an educative purpose is implied in the 
writings of Shields: "It is the purpose of education, in the widest ac-
ceptation of that term, to substitute for instinct the control of intel-
lect and free will so as to secure action in conformity to the laws of 
nature and the dictates of the divine will" (56:176). 
The above are considered modern conceptions of the a1m of education. 
Yet, in 1896, Baker states his view: -We estimate a man's worth by his 
intellectual grasp, his aesthetic and ethical insight, and his power for 
action towards good and useful ends. If these characteristics made the 
---
ideal man, they should be the ideal aim of education, and a study is to be 
valued as it best contributes to developing them" (5:19'). 
Again in a treatise. on "Moral Eduoation" published in 1879, we find: 
"The aim of education is to combine the cultivation of the intellect with 
the formation of the moral, and the direction of the spiritual life so 
that each faculty of body, mind, and soul shall be in the highest degree 
trained and fitted to fulfill the purpose for which God endowed us with 
i~" (14:9). 
Even more complete is the aim developed far the teaohers of his time 
by the great French educator, Mgr. Dupanloup, in 18501 "Education is the 
complete development of man according to the plan outlined by Providence. 
This work is accomplished by development of the physical, intellectual, 
moral and religious faculties of the child; it thus becomes for him a pre-
paration, remote but essential, for all the duties he will later have to 
fulfill during his life on earth" (21:254). 
PROXIMATE ArnS 
Right living in this world is the proximate a1m. All other aims that 
stop short of it are incomplete. For instance, efficiency that does not 
applY to right living may be a very undesirable thing. A burglar is un-
usually very efficient in his trade but he is not "living rightly." So 
also, service, or knowledge, or power, or skill, if not subordinated to 
right living may lead to evil. Hence, they cannot be considered as ends in 
themse 1 ve s • 
However, right living as a proximate aim is very broad and to be of 
use to the educator must be simplified somewhat. The endeavor to thus 
simplify the aim of education has resulted in the fCE."mation of several 
lists of objectives which the authors mentioned above propose as the prox-
imate aims of education. The Comnission already quoted gives seven: . 
"1. Health, 2. Co:mmand of Fundamental Processes, 3. Worthy Home-membership 
4. Vocation. 5. Citizenship, 6. Worthy Use of Leisure, 7. Ethical Charac-
ter" (61:10-11). MOreover, the Commission judges that every high-school 
subject should contribute as much as possible towards these objectives. 
"Each subject now taught in high schools is in need of extensive reorgan-
ization in order that it may contribute more effectively to the objectives 
outlined herein, and the place of that subject in secondary education 
should depend upon the value of such contribution" (61:l6). 
Dr. Shields, having discussed at same length the ultimate aim of 
Christian education,says: "While accepting the ultimate aim of education 
as herein set forth, it is necessary, in order to attain efficiency in 
his work, that the teacher should attempt to formulate for himself a 
'series of concrete .and definite secondary aims which in their turn may be 
regarded as means to the attainment of the ul t1mate a1m which should give 
final direction to all his efforts" (56:180). He then g:I. ves fi va second-
arY aims: (1) physical efficiency, (2) economic efficiency, (3) social 
efficiency, (4) individual culture, (5) citizenship. 
10hn Franklin Brown deolares: "In more definite and concrete terms 
this end may be said to include physical health and efficiency, manual 
skill, a large amount of information concerning man and his nature, trained 
intellectual powers, an appreciation of the good, the true and the beauti-
ful, and an attitude of personal devotion to them, broa.d sympathies and a 
desire and purpose to live the fullest possible human life, both as an in-
dividual and as a nember of SOCiety. In proportion to the degree in which 
a study contributes to these ends it may be said to have educational value" 
(10:95). 
Butler adds to his statement of the ultimate a1m: "Those spiritual 
possessions may be variously classified, but they certainly are at least 
five-fold. The child is entitled to his scientific inheritance, to his 
literary inheritance. to his aesthetic inheritance, to his institutional 
inheritance, and to his religious inheritance. Without them all he cannot 
be truly educated" (13:26). 
Bagley develops his "sooial efficienoy" aim by giving the charaoter-
istics of the soolally effioient individual. "(1) eoonomically efficient, 
or ability to ·pull his own weight" in economic life; (2) negative morality, 
or the willingness to sacrifice his own desires when their gratification 
would interfere with the eoonomio effioiency of others; (3) positive mor-
ality, or the willingness to sacrifice his own desires when their grati-
t-
ticat10n would not interfere direotly or indirectly to social progress" 
(5:10'1..08) • 
J. comparison of these various sets ot objectives shows that they are 
similar in content, and one can read1ly be expressed in te:rms ot the 
other. yet they may very widely in their actual application. .A recent 
study of educational objectives made by Carter V. Good proves that they do 
yary. The synopsis of this study given in the Loyola Educational Digest 
(53:'154) shows that secondary education in twenty-six states and in the 
district ot Columbia is based on one hundred and six ditterent objectives. 
It is worthy ot note, however, that those mentioned the greatest number ot 
times are those recommended by the Comn.1ssion (61:10-11). They occur in 
the following order: "(1) Vocational preparation, (a) Citizenship, (3) 
Health, (4) Worthy use ot leisure, (5) Command of fundamental processes, 
(6) Worthy home membership, ('1) Ethical character". Hence we may con-
clude that these objectives have been adopted rather widely; also that 
the interpretation ot these objectives may have been modified to suit 
time. place, and circumstaDCes. The variety ot objectives, other than the 
seven mentioned, may indicate a healthy educational outlookot exper1men-
tal analysis which will eventually show those that may be kept and those 
that will be discarded. 
-JIDUOATIOliAL VALUES 
The Commdssion. as already quoted, states that the place of a subject 
in secondary education should depend upon the value of its contribution to 
these objectives. This brings us at once to the question of values. A 
search through the literature on the subject shows that educational values 
are variously classified. Millis holds that besides knowledge there are 
many other values that a subject may contribute. These he calls: (1) 
Instrumental, that is, "those contributions of a subject that serve as the 
tools or instruments which the individual employs in other activities" 
(43:28). This class he further diVides into: "Preparatory and Introduc-
tory, Vocational, EthiC81, SoCializing, Conventional, and Health. (2) Cul-
tural, that is, those contributing "to the development of those aspects of 
life which we comprise under the term. of personality" (43:34). Three vari-
eties of these values are given: Sentimental, LiberaliZing, and Reconstruc-
tive. (3) Disciplinary, that is, "the reaction of studies on the mental 
processes, attitudes, and habits of pupils" (43:39). These values are then 
considered as: "Increase of Intellectual Power. Development of Mental 
Attitudes, and Formation of Valuable Habits". 
Brown, in olassifying educational values according to different points 
of View, as, practical information, intellectual power, character, social, 
and pupil's reaction says: "It will readily be seen that these ditterent 
viewpoints are not mutually exolus1ve, but there is enough difference be-
tween them to warrant a separate consideration" (10:96). 
Comparing the values offered by Brown with those of Mil;Lis we find the 
following: 
1. Practical int'ormation is very wide in soope, yet it oan hardly be 
said to correspond to Millis's instrumental values, for information is 
limited to knowledge, while the instrumental values include both knowledge 
and skills. 
2. Intellectual power is but one of the three values which Millis ealls 
disciplinary values. 
3. Character may be roughly classed as a oultural value, but the social 
value is one mentioned by Millis as an instrumental value. 
4. Brown adds the value trom the pOint of view of the pupil's reaction, 
that is, the value to any partioular individual at any particular time. 
Evidently such a point of view is out of place among general educational 
values. For this discussion must be oont'ined to the intrinsio values of a 
subject. Partioular values oan best be determined by looal authorities 
face to faoe with local oonditions. 
Bagley olassifies values as: Utilitarian, preparatory, o onventional, 
and socializing (3:l20). Again comparing with those of Millis, we find: 
1. Bagley thus desoribes what he considers as utilitarian values: 
"Utilitarian values can be ascribed, therefore, only when the habits formed 
or the knowledge imparted, or the ideals and prejudices engendered, can be 
shown to be essential to the solution of some eoonomic situation which the 
pupil will in all probability faoe in after life" (3:120). Millis gives 
muoh the same definition for instrumental values. "By instrumental values 
is meant those contributions of a subjeot that serve as the tools or in-
struments which the individual employs in other aotivities. These values 
may arise from the kind of knowledge conveyed or from the species of skill 
developed in the study which may be employed in suocessfully performing the 
functions of life or in coping with personal or social problems· (43:30). 
2. In his subdivision of instrumental values Millis places the pre-
paratory, conventional, and sooializing. These are identical with the 
remaining values on Bagley's list. MOreover, in their explanation of the 
preparatory and oonventional values both authors give similar meanings, 
even the same illustrations. 
3. Bagley, since he adopts the "social efficiency aim", naturally goes 
into greater detail in explaining the socializing values. In so doing, 
however, he overlooks entirely anything that oould correspond to ~allis's 
remaining values, the cultural and the disoiplinary. 
From the above discussion we conolude that the chief values by which 
we may measure the contribution of any subject to the aims of education 
are the instrumental, the cultural, and the disciplinary. Let us now see 
to What degree biology possesses any or all of these values. 
AIMS .AND VALUES IN BIOLOGY 
AnY statement of the aims of biology in the secondary schools must be 
based on a study of the development of the subject in our school curricu-
lum; for even now the subject is in a highly dynamic state, due to the 
rapid advances that modern discoveries in biological sciences have been 
making. Hence, changes in aima, subject matter, etc., to be properly un-
derstood, must be studied in the light of the condi t10ns which gave rise to 
them. 
George E. Nelson, in a recent article in School Science ~ Mathe-
matics, divides the history at biological sCience in secondary schools 
into four periods which we may use as a background for our present dis-
oussion (47:34). The first period, covering nearly tllO hundred years, from 
1635-1820, takes us back to the days of the Latin grammar school. Then 
biological sCience, where it was taught, was given in the form of natural 
history with the avowed purpose of developing a philosophical appreciation 
of the wonder of God f S creation. This same spiritual or religious aim con-
tinued to animate the teaching of this subject during the second period, 
that is, from 1821-1864, when the influence of the academy was paramount. 
Biology was taught chiefly by means of text-books, and the purpose was to 
impart certainty to the mind and religion to the heart. Thus along with 
the religious aim the disciplinary value began to be recognized. The third 
period, 1865-1890, saw the establishment of biological studies in the curri-
culum on this basis. Besides the use at text-books, classification, drawin 
and real laboratory work were introduced. This period also saw the rise of 
the high school, which became the dominant institution during the fourth and 
last period, 1891-1927. This period has witnessed the greatest changes in 
the subject. The religious a1m has been lost sight of. While the disci-
plinary continues to be prominent, various others are clamoring for recog-
nition. The effort to show the relation of biology to life and life pro-
cesses is especially marked, as is also the prominence given to the biol-
ogy of man in its social and economic aspects. 
With the first period of this development we have little to do beyond 
stating that biology had its origin in natural history. A scrutiny of the 
seoond period shows that the biological studie s were either botany or zo-
ology; biology as a science was taught in very few schools. Various rea-
sons have been assigned far this, among others, that the fund of biological 
knowledge available in our day was then non-existent. 
The aims of these two subjects were similar but the methods of treat-
n:ent differed. Botany began with a study of morphology and classification, 
while zoology was devoted entirely to anatomy. 
The numerous discoveries and inventions of the third period increased 
the popularity of science and gave an impetus to the development of such 
courses in the schools. Then besides the religious aim and the endeavor to 
prepare for the activities of life, the object of scientifio training be-
came disciplinary; that is, training in inductive reasoning. 
The fourth period, the period of greatest change and progress, is the 
one in which we are chiefly interested. During the latter part of· the third 
period dissatisfaction Wi th biology courses was universal. It was in an 
attempt to remedy conditions somewhat that the Committee of Ten appointed by 
the National Educational Association published its report in 1893. Al though 
this report did not have a very great influence on the biology 
~ses of the period, it was the first attempt to standardize these 
oourses • Other agencies were at work securing the adoption of these sci-
enees as hi~~-sehool subjects with college entrance credits. Once this was 
acoomplished the influence of the college in determining the content of the 
oourse became apparent, and there developed a type of biology course which 
consisted of some botany, same zoology, and same physiology. 
During the first decades of the present century the adoption of biology 
as a high-school science made considerable progress. The statistical tables 
presented by Finley (2S:21-27) show that from 1890-1920 biology had made the 
significant gain Of 27.4 per cent. Meanwhile, current literature concerning 
biology was setting forth in concise terms the educational aims that could 
be attained by its adoption. 
Abbott, in 1908, advocates a radical change in aim and method ot treat-
ment. "It (biology should by all means be a presentation of the dynamic as-
pect of the science rather than the static and should be made broad enough 
to cover the whole field, doing away with the distinctions involved in 
Botany, Ecology, Physiology, or Zoolo~ (2:194). 
a.S.Gager, in the same year, makes a plea for social efficiency as an 
aim of the biology course, thus: "Social efficiency and individual happi-
ness go hand in hand, and vary directly with the breadth of one's interests, 
his understanding of his environment and the correctness of the prospective 
with which he views himselt and the men and things about him. The most 
nearly perfect adjustment depends upon the personal equations of knowledge, 
sympathy, and habits ot thought. 
"The high school curriCulum, then, should include subjects whioh broa-
den one'. interests, put him in touch with paSl events, make him intelli-
gent about the phenomena that torm part ot his daily experiences, 
enable him better to judge relative values, and train him in correct habits 
of thought and work. In how far does high school education fall short of 
doing this if biological science is omitted? 
"I have emphasized the pedagogical basia for the study of biology 
in secondary schools. If the subjects are oorrectly taught, the infor-
mation will result aa a matter of course, and there is the scientific ba-
siS. A satisfaction of the informational and educative needs is, ipso 
facto, practical. Such questions as the national natural resources will be 
more surely settled aright by citizens whose education has been founded in 
harmony with the principles here indioated" (24:543). 
Leading biology teachers continued to advocate a study of living things 
rather than classification and morphology, urging the necessity for a more 
comparative study of structure and function than the ordinary type-study 
method insures. At the same time the idea of teaohing biology simply as 
a preparation for college was givill8 way before the urgent demands for more 
general education in the secondary school. This change in point of view 
brought about a change in the methods and oontent of the subjeot. As 
Biglow declares: 
"MOre than anything else high school teachers of biology need to study 
more seriously the problems of teaching soience with reference to the ideal 
of liberal seoondary education considered as an end in itself rather than 
as college preparation. Viewed in this way the teaching of biology in the 
secondary schools becomes the selection and presentation, not so much of 
the facta as of the great ideas ar prinCiples which may be drawn from or-
ganized study of a series of plant and animal forms, and the unified course 
in biology becomes a logioal necessitY'" ('1:538-40). 
.... 
This author then gives several reasons in favor of the unit course, 
the most important being: 
(1) It would solve curriculum problems. 
(2) There is nothing in the content of the science and in approved methods 
of teaohing which opposes such a course. 
(3) A course in biology will tend to emphasize the great ideas or princi-
ples worth knowing. 
(4) There is no inherent reason why scientific discipline should not be as 
well developed as in any other high-school course in science. 
The proposed change from botany and zoology to biology did not develop 
without opposition. An article on "General Biology for High Schools" pub-
lished in 1909 oontains the remark that "the appearance of several text-
books in general biology for high schools naturally raises the question of 
the advisability of adopting such a course instead of longer separate 
courses in botany and zoology" (17:454). In disoussing the topic, the 
author gave two reasons similar to those quoted above in favor of biology; 
while against it he pointed out the following: (1) High-school students 
are too young to understand biological processes and laws. (8) It is too 
difficult to co-ordinate the course. The textbooks to date, are part bo-
tanyand part zoology. MOreover, while he admits the possibility of making 
physiology the basis ot unity, he points out the danger arising from the 
narrower point ot view. 
However, the movement for the adoption of the single soienoe instead 
of the two oontinued, and we have H. E. Walter of Brown University setting 
forth the aims of an ideal course in biology as follows: "To summarize: 
The proposed ideal course in high-school biology demands (1) a study of 
organisms in their living relations rather than morphological inquest upon 
their dead remains; (2) less of classification and identification of a 
species as an end in itself; (3) a more comparative study of structure and 
fUnction than the ordinary type-study method insures; and (4) development 
in the pupil of a greater power and independence in interpreting the liv-
ing world than seems to be possible through laboratory directions so de-
tailed and complete that he is robbed of initiative which it would be the 
instructor's attempt to foster" (64;847). 
T. W. Galloway lays down as the principles that should guide the 
formation of a course in biology; first, a leading general aim--the de-
velopment and proper discipline of the intellectual, social, and ethical 
abilities; secondly, several special a1ms: (a) knowledge of life processes 
and an interpretation of man's place in nature; (b) a more accurate, de-
pendable and efficient method of thinking; (c) a first hand knowledge of 
cause and effect. "This,knowledge in addition to having great biological 
and general scientific values has ethical value of great importance". (d) 
knowledge of practical use, as well as a cultural knowledge of the rela-
tions of biology and industrial life, forestry, agrioulture, and manufac-
tures based upon the use of plant and animal materials (25:24l). 
Linville advocates some strikingly new ideas in regard to biology 
teaching when he says: "Besides teaching people how to think we need to 
teach them how to live" (39:210-216). He then sets down in fifteen state-
ments the subject~tter calculated to secure these results from a course 
in biology, or "to make it (biology) serviceable by finding a basis of 
classification of the subject-matter which would bring ideas together in 
logical relation and give eVidence that the well-being of human life is the 
central idea. This oentral idea may be expressed in this f'orm: "It is im-
portant to know how man in all environments comes into direot and indirect 
relations with ma.ny other organisms, both plants and animals, with non-liv-
ing things and with conditions" (39:210-216). 
W. L. Eikenberry, when analyzing the causes of' the attempted general 
biology courses, criticizes the results end sounds a note of' warning f'or 
the f'uture. The cause he describes as "the peculiar seeming parallelism of' 
botany and zoology that has tempted people to combine them in the form of' a 
course in general biology". This attempt has f'ailed beoause, (1) botany 
and zoology are in tact divergent rather then parallel SCiences; (2) in re-
spect to morphology they are widely divergent; (3) the makers of' text-books 
and courses have largely ignored as the organizing prinoiple the only thing 
in common between entma1s and plants--the phenomenon ot life (22:518-20). 
While admitting the possibility of' a course organised around man's ec-
onomic interests, Eikenberry takes ocoasion to point ~ut the inadvisability 
of' doing doing 80 and the d~r of' leaving great gaps in the presentation 
of' the subject. Then he draws this sane conclusion: "We must realize that 
a course in general biology is not made so by the title or by the binding 
of' the book; that there is little in morphology that is cOlllllOn to the two 
sciences; that there are few lif'e processes that are actually identioal in 
the two sciences; and that in deriving a knowledge ot these common f'acts 
a pupil can be instructed in either SCience, a general course not being a 
necessity. 
"In these schools where pupils take both botany and zoology a great 
service might be perf'ormed by teachers who would attempt to instruct 
classes in certain fundamentals which are common to both sciences before 
,-
entering upon the separate courses, and reporting the results. There ought 
not be a complete organized course at first. Let it be an evolution. If 
there is but a single week's work of that sort the first year do that, and 
hope for future growth. If we ever have a real general biology course, it 
"ill be as the result of the experiments of those who are working with 
secondary school classes, am it will be the growth of years contributed to 
by many experiments. When a mass of results of this sort have accumulated 
and been placed on rece rd it wi 11 be pos sib Ie to an swer po si t i vely the 
question as to how a course in gElleral biology should be organized" 
(22: 518-20). 
lIere should be noted the tenderey to get farther and farther away from 
the convent ional course in biology with the object of making biological 
principles more immediately applicable and the course itself more useful or 
practical. 
By 1913, Morse, in his "Elementary Biologies," considered that experi-
mentation had reached a stage to warrant his saying: "It is the firm be-
lief of the presEIlt writer that the d iv isi ons of the subject into two grand 
divisions is a decided loss to the general student. Living things after al 
partake of the sal!2 general characters. The more plant s are studi ed in 
terms of anirm Is t he better they have been understood. The best zoologist 
is he who has had, at the same tire t the best botanical training. The 
great prinCiples of science have been fOImulated by studies upon both 
plants and animals. A well-marked instance of this is the present-day work 
in sex, in growth, and the like. If this is true, Why not give the student 
advantage of it?" (46:430). 
Cyrus A. King, in dealing wi th t he changes in teaching biology, formu-
lates these aims: (1) to teach the fundamental principles of life; (2) to 
~h8size the relation of biology to human welfare; (3) to develop citizen-
ship. These a1mB he proves possible of attainment by the use of much 
illustrative material (37:67). 
In favor of the unit course, G.W.Hunter makes the following plea: 
"There are numerous reasons that might be given but I can think of none 
better than the rights of the child for whom the course is arranged. Chil-
dren living in a rural or in an urban community meet all the factors of 
life. Zoology is not separate from botany; hygiene from anatomy; classi-
fication in science does not appear. If interested in life they wish to 
know something of life as it infringes on them trom without; for example, 
plants and animals with their change and interchange, their give and take 
in daily aotivities. Life, in other words, should be 1nterpreted as they 
see it in fields and streams and in their homes" (34:84). 
In a disoussion of the values of biology as a high-sohool subject we 
may agree that it possesses the abstract values cammon to all science. 
These aocording to Oberteutfer are: "It trains the child in close obser-
vation; it develops the powers of organization, comparison, and induotive 
reasoning; furthermore, soience is a great developer of the imagination; 
and lastly, it provides valuable information. Biology as a science has 
these values" (49:366). 
Besides these general values he mentions several others which are 
peculiar to biology because it differs so much in subject-matter and or-
ganization from the more exaot sciences of ohemistry, physics, and so 
torth. They include: (1) economic value, i.e., the value of biology in so 
tar as it contributes to material well-being; (2) aesthetic value, 1.e., 
the value arising trom the love ~or the beauties o~ nature which it ~ost­
ers; (3) ethical and social values, i.e., values arising trom biological 
knowledge which leads to right conduct and trom examples of social virtues 
as industry, cheerfulness, and unselfishness. 
Though the author mentions the economic value first, he evidently does 
not consider it first in importance, as the conclusion of his article 
shows: "Our own course has been organized on a basis of emphasizing an 
aesthetic appreciation of the wonders and beauties of nature. Admitted 
that this is not practical and cannot be turned into money, yet we have 
other departments well organized and equipped to attend to this need. But 
in no course, with the exception of art and possibly literature, have we an 
equal opportunity of creating this aesthetic love and appreciation of the 
beautiful and the wonderful. The child today is apt to so over-develop in 
the practical, money~ing, and liveli~od-obtaining lines, that his fu-
ture will be a sordid, mechanical existence, devoid of anything but arti-
ficial pleasure. 
"Secondly, we attempt to develop powers o~ thinking, reasoning, and 
observation. Our laboratory work and field trips minister to this end. 
The economic and socializing values are o~ next importance to us in our 
teaching. The religious value would be spoiled if we attempt to teach it. 
But ~rom time to time as we study and investigate this great truth comes 
to the child as an inspiring realization" (49:365-66).' 
Lloyd and Biglow, summarizing a lengthy exposition of the values of 
biology, arrive at somewhat similar conclusions: "It is pointed out that 
the method of thought is common to all sciences; therefore, that the spe-
Cial value of biology in education must be indicated ohiefly by the nature 
, r---
ot the material with which it deals. 
"~ne subjects ot education are concerned with two classes of reall-
tiSS--feelings and things--and use respectively symbols and objects. The 
study of biology, because it is a study with objective realities, tends to 
develop the disinterested judgment, to teach the individual how to adjust 
himSelf to his surroundings and to raise the ideals of life. 
wBiology has certain special values in education. First, it has been 
argued that biology has a special value in its usefulness in multiplying 
the interests of the mind, thus furnishing sources of pleasure which are 
deep and lasting and which produce no bad effects. They are such as are 
within the reach of all. We have especially emphasized the importance of 
the development of the aesthetic side of life as making for contentment and 
pleasure. 
"Secondly, we have shown that biology has a special value as disci-
pline. It is a complex and therefore a difficult study and calls for a 
large degree of caution in its method of thought. In this 1 t resembles 
real life more nearly than the other natural sciences, and has educational 
value indicated by its similarity thereto. 
"Thirdly, it has a humanistic value, measured by the amount and value 
of the information it brings. This information concerns various phases of 
human life as they have been affected by the application of biological sci-
ence. We have cited the knowledge of the nature of many diseases, the 
field of agriculture and of labor, and the profoundly important matter of 
the relation of the sexes as being matters concerning which biology brings 
most valuable information, and so makes for a saner and more normal view of 
life" (41:23-24). 
In 1918 the Commission on the Reorganization of Secondary Education 
published its "Cardinal Principles", containing the seven objectives which 
ye have already seen are now the standard aims of secondary education. The 
science Committee of that Commission made its report in 1920. In regard to 
biology it sets forth the following aims: "Biological SCiences, in common 
with other sciences in secondary schools, should contribute to the eduoa-
tional objeotives stated on page 12; health, worthy home membership, vooa-
tion, citizenship, worthy use of leisure, ethioal oharacter. In particular, 
biologioal sciences should have . the following specific aims: 
"(1) The World War has emphasized health as a basic end of eduoation. 
So much of biology deals direotly with problems of health, the course in 
biology must accept efficient health instruction as one of its chief and 
specifio ends. 
"(2) The biological soiences Bhould develop the pupil's purposeful in-
terest in the life of the environment by giving first-hand aoquaintance 
with plant and animal neighbors. 
"(3) They should emphasize some of the most important applioations of 
biological soience to human aotivities and to general and individual human 
welfare, and espeoially should they familiarize the pupil with the struc-
ture and funotions of his own body, to the end that he may know why he must 
live healthfully in order to live happily end usefully. 
"(4) They should train the pupil to observe life phenomena aocurately 
and to form logical conolusions through the solution ot problems and throu 
projects essential to the productive work of agriculture, gardening, etc. 
" (5) They should enri ch the life of the pupil through the aesthetic 
appeal of the plants and animals studied, to the end that he may appreoiate 
1AUoh wider in soope, hence not so specifio though not fundamentally 
different, are the teaohing objeotives set forth in "A Year in Biology", 
bY H. A. Cunningham. They are: "(1) In the first plaoe, we aim at at-
taining a changed attitude toward life through the understanding and ap-
preoiation of the big fundamental principles of biologic soienoe. (2) In 
the seoond place, we must 'develop the power to studyt biologic scienoe. 
(3) In the third plaoe we must put the student in oontact during the oourse 
with a very great variety of biological materials in the hope that he will 
develop a 'wide range of sustaining individual intelleotual interests'. 
(4) In the fourth plaoe we aim at developing, as a final produot, an in-
dividual who is intelleotually independent. (5) In the fifth place we shall 
aim to develop clear and forceful written and oral expression" (16:689). 
Perhaps the most thorough analysis of the values of biology is that 
given by Millis. He states as his opinion "that there is no other study 
richer in its possible contributions to the equipment of youth for suocess-
ful 11 vi1l&" (43 :306) • This opinion he ably supports by a discussion of 
values aocording to his classification: I. Instrumental, II. Cultural, III 
Disciplinary. As Instrumental values he cites: (l) the necessity of bio-
logy in preparation for agriculture, medicine, surgery, physiology, sani-
tary engineering. and public hygiene; (2) the practical value to the gar-
dener, farmer, stookJnan, orohardist, housekeeper, etc.; (3) the opportunity 
to teach the laws of health; (4) the opportunity for laying the foundation 
for ethics. As Cultural values he offers: (1) the intellectual delights, 
the deep emotional experience, the views of a world of entranoing beauty, 
all of which oontribute to arousing permanent interests; (2) the liberal-
izing value, which gives the pupil a larger viewpoint for his thinking, 
making him a citizen of the world of living things; (3) the value as a 
reconstructive agent in the mental and spiritual life of the pupil, which 
gives him a higher and larger viewpoint in which he himself occupies a less 
prominent plaoe. As Disciplinary values he gives scientific observation, 
induction, classification, the use of the type concept in thinking and the • 
concept of functional relations. 
The latest writers on the subject seem to confirm the trend of the aims 
of biology. !he discussions on high-school biology by college professors 
of botany, zoology, and physiology at the Illinois High School conference 
held at Urbana, November 7, 1927, brought out the following opinions: 
1. "That the purpose of biology in a curriculum is three-fo~d; (1) as 
mental gymnastics or training, (2) to provide knowledge for advancement of 
agriculture and industry, (3) to promote health and prevent disease in 
plant, animal, and man" (6:87). 
2. "The course should not be arranged with the sole idea of preparing 
the student for entrance examinations or for an advanced course in univer-
sity or college, but for every day living" (60:8l). 
3. "The chief aim of the high school course Should be to train the 
great mass of students for life--life which is biology" (42:79). 
E. R. Downing in an article in School Science !.!& MathematiCS swmnar-
izes the aims of the biology course as follows: 
"I. New skills based on a knowledge of biological laws and principles 
such as, skill in healthful living, skill in producing better plants and 
animals to serve mants needs. 
"II. New emotional standards, ideals, and tastes that have been engen-
dered by the self-sacrificing devotion of scientists, by new appreciation 
of the significance of biological environment. 
"III. That new attitude ot mind called scientific, tor which not bio-
logy alone, but all sCiences are responsible" (18:497-505). 
This olassification, it will be seen, affords a muoh broader basis 
tor the construotion of a course in biology that any set of aims already 
stated. When the kind of skills necessary to attain the seven objeotives 
of education have been determined and the types of motivation calculated 
to make these skills function most efficiently have been likewise agreed 
upon, the course in biology may be standardized somewhat. I say somewhat 
designedly for biological knowledge is still in such a state of evolution 
that a completely standardized course would be impossible as well as in-
advisable. 
From the foregoing discussion we see that biology appears to have 
made its way down from the college to the high sohool, not only beoause t 
teaoher brought with him what his oollege training had given him, but also 
beoause of a series of ohanges in the aims and objeotives of high-school 
soienoes. The rapid development of biological scienoes made vast amounts 
of knowledge of living things available in a non-technical form and so 
emphasized the value of such knowledge in the betterment of life in gen-
eral that it became urgent to give this knowledge to the greatest number 
of people in the easiest possible way. At the same time, ever-increasing 
numbers of pupils crowded the high schools in searoh of a practical rather 
than a cultural education. Biology with its praotical relations to life 
naturally offered an amount of organized informationthat was highly wel-
Comed by sohool authorities. Thus biology has apparently come to stay in 
the high-school curriculum. 
Yet its advent was gradual and the place assigned to it was by no 
ft~S always certain • 
• eo-
The content ot the subject, also, varied as new 
~iewpoints were taken, new theories were enunciated, and new discoveries 
.ads public. Hencs Downing's statement in regard to science in general 
.ay well be made in education, the ever-widening outlook ot science and 
its new applications make it necessary that the teacher be provided every 
tew years with a restatement of the subject-matter ot science available tor 
instruction" (20:IX). 
This restatement ot subject-matter ot biological science brings to 
light not only the new material tor instruction but the change in methods 
of presenting this material, as well as the change in viewpoint regarding 
its value. Thus in 1892, Nicholson, in the Pretace to Introduction to the 
Study ot Biology, expresses the hope that his book will supply such know-
ledge as will be useful to "the student at living or extinct torms, or to 
the general reader" (48:). Even thus early, when biology was hardly 
thought at as a secondary-school subject, we tind that the general publio 
was kept in mind by the textbook writer. 
Twenty years later, in 18~1, Parker, in the Pretace to Lessons in 
Ilementary Biology, states the advisability ot abandoning the principles 
of going tram the simple to the complex in the study ot living torms 
(50:vil). He designs his book for students who have studied botany and 
zoology as separate subjects. Moreover, he,treats ot biology as part ot a 
liberal education and as such lays the plan ot his text. 
Sedwiok and Wilson, in the Pretace to the Second Edition ot Intro-
duction to General Biology, published in 1895, states: "It is hoped that 
the work as thus extended may serve a double purpose:-viz., either to be 
used as an introduction to subsequent study in zoology, botany, or physi-
olOgy, or as a complete course i'or general students to whom the minuitae 
of these more special subjects are of less importance than the fundamental 
facts of vital struoture and i'unction" (54:iii). 
Some thirteen years later, when biology was making its first appearance 
as a high-school subject, Wilkens, in the Preface to Inductive Lessons ~ 
Noloa, definitely states: "The purpose of this book is to supply a satis-
factory guide for the study of general biology in the secondary school. 
Biology properly taught is the most important tool in the building of an 
education. The foundation of an education is logical thinking; one opinion 
supported by reason is worth more than a multitude of facts. Biology 
should teach, not only acourate observation but also correlation of the in-
formation acquired. Biology training in a secondary school of high-soqool 
grade should furnish the pupil With a reasonable number of facts in regard 
to plant and animal life, a realization of their relative importanoe, and 
the ability to use the same intelligently" (55:iii). Bare we find the in-
tellectual and cultural values predominating, while' the practical first 
makes its appearance. 
The development of biology as a high-school science during this period 
was accompanied by a oorresponding diminution in the number of separate 
courses in botany, zoology, and phYSiology, as shown by data assembled by 
Finley in 1925 (23:21-27). 
The tendenoy of the times is interpreted by Hunter in the Preface to' 
his Elements .2! Biology. published in 1907. He thus sets forth the plan and 
purpose of his book: "The aim of this book is to correlate the allied sub-
jects of botany, zoology, and human physiology in a general course of bi-
; lOgy for the first year of high school. The foundation principles upon 
which this correlation is made are that life processes of plants and ot 
aniJD.6l s are similar, and in many respects, identical; that the properties 
and activities of protoplasm are the same whether in the cell of a pl~t 
or of an animal; and that the human body is a delicate machine built of 
that same mysteriOUS living matter--protoplasm. With such a foundation 
oorrelation is not only possible but natural" (30:5). 
In 1908 Bailey and Coleman say of the purpose of their book, ~ 
Course ~ Biology, that it is an effort to meet the need for a simple ~d 
-
untechnical text to cover secondary biology in its elementary phases. This 
elementary biology, they decide, has been the result of a tendency in edu-
cation to get away from the formal technical completion of separate sub-
jects and to develop a workable training in the activities that relate the 
pupil to his own life. This tendency in the natural science field res~ted 
in greater stress being placed on the processes and adapt ion of life as ex-
pressed in plants, animals, and man, than on the separate subjects of bot-
any, zoology, and physiology. Also, it was a revolt against the laboratory 
and research method of the college that up to this time had dominated ~e 
high school science (4:V-VI). 
Tliree years later, Hunter, editing another textbook, Essentials E.!~-
12sl," recognizes first year biology as a science founded upon certainQn-
derlying and basic principles. These principles underlie not only bio~gy 
but also organized society. The oUlmi'nation of such an elementary course 
is avowedly the understanding of man, and the prinCiples which hold to~ther 
such a course should be physiolOgical" (31:5). He then plans to present 
these prinCiples in the form of plant physiology, repeat them under the 
:,use of animal physiology, and finally apply them to man, holding that 
the difficulty of understanding these physiological processes makes the 
repetition advisable, even necessary. 
In the same year Sharpe, editing a laboratory manual, declares: "MOst 
~eaohers of biology in secondary schools today aim to emphasize the bio-
logical relations of plants and animals from a physiological stand-point. 
!he practical aspect is also becoming more and more recognized as most de-
.treble , as opposed to the strictly educational and oultural functions of 
~his subject" (55:3-4). 
Peabody and Hunt in Elementary Biology, published in 1913, group all 
~ activities of a plant, of an animal, or of a man into three classes--
one class embraCing the nutritive functions, another, the reproductive 
tunctions, and a third, their relations to one another and especially to 
the general welfare of mankind. Then, reasoning that the average student 
ot fourteen is more interested in function than in structure, they conclude 
that it is easier to unify a course in biology on physiological than on 
morphological lines. Oonsidering also the nature of the problems of the 
growing youth and that the kind of questions Uppel~st in his mind deals 
with the relation of the living world to human life, the authors also find 
possibilities for great practical value in the subject. 
Textbook authors rather generally claim that their books deal with bi-
ology rather than botany and zoology as separate sciences. In 1913, Biglow 
has in the preface of his book the following statement: "This book is not 
• combination textbook of botany and zoology, for it makes no attempt at a 
IJstematic presentation of either of these sciences. It is simply what its 
title suggests;· an introduction to biological facts and ideas. These have 
been seleoted with referenoe to their direot bearing on the life of in-
telli~nt oitizens. 
"In short this is a~ introduction" to biology considered as a science 
PuliCable to human life espeoially in eoonomic or praotical and hygienic 8 • 
lines, with limited attention to faots and ideas whose applications are 
aesthetic and intellectual" (8:v-vll). 
Here we see that the practical side of the subject is entirely to the 
tore, with the intellectual and cultural values relegated to second place. 
In regard to the substitution of the one SCience, biology, for the 
three on whioh it is based, Abbott, in his General Biology, published in 
1919, says: "The artificial division between the study of plants and that 
of animals is becoming increasingly difficult to maintain, lDasmuch as 
some biological principles are best illustrated by phenomena in the plant 
world, others by those of the animal world". He further designates that 
the purpose of his book is to supplement the faots acquired in a laboratory 
course and to be of use to the general reader by giving him a simple state-
ment of those fundamentals of biolo@y which are beooming increasingly im-
portant in our everyday life" (l:iv). 
Gruenberg, in his Elementm Biolor;r, published in the same year, 
strikes the same note. "In the selection and arrangement of material I 
have tried to avoid the specialist's divisions into botany, zoology, etc. 
I have tried to stress the dynamiC by speaking of what plants and animals 
do and how they do these things. So far as possible each main division 
deals with plants and animals including man, except where the topic is 
.pecifically related to one or another group" (27:3). 
Biology !2.!:. ~ Schools, published by Snallwood, Reveley, and Bailey 
, in 1920, has for its avowed purpose to show the close relationship of the 
of biology to ht~ life. The aims of the book are stated thus: 
,,(1) To teach the pupil to see accurately what he looks at and describe 
acoure.tely what he sees. (2) To teach him to think clearly and to base 
bis oonclusions upon his facts. (3) To broaden his knowledge of his own 
bodY through the study of the structure and function of other animals and 
of plants. (4) To show him by the adaptions of plants and animals how he 
can adapt himself to the varying conditions of life. (5) To make him a 
good citizen through his knowledge of food, good health, and good living 
conditions. (6) To teach him how biology has helped human progress and 
welfare" (57:V). 
Here we find that (l) and (2) are general educational or intellectual 
atms. The remaining four pertain to the practical value of the subject by 
relating it directly to the student's life. 
A further development of this practical side of the subject is brought 
out by Burlingame and others in General Biology, published in 1922. The 
Preface includes this statement: -General biology aims to bring together 
and present to the non-specialist those aspects of Biology which it is 
important that everyone should understand in order to perform his duty as 
a citizen in an intelligent manner" (11:5). Here the aim is evidently 
good citizenship. 
~ne endeavor to subordinate biological facts to biological principles 
1& evident in all the latest textbooks. Clement, in the Preface to Living 
~iDf~' published in 1924, says: -It should be one of the purposes of a 
biOlogy course to teach the great ideas or principles that underlie all 
life. The best way to assure this is to ascertain as soon as possible what ," 
~----------------------------------------------------~~---, 
theSe principles are and then to explain their workings as applied to an-
imals, plants, and man" (15:iii). 
The author divides his book into rive parts. Part One explains these 
great ideas or principles; Part Two applies these prinoiples to animals; 
part Three,to man; Part Four,to plants; Part Five discusses the interrela-
tions of man, animals and plants, tosether with problems relating to the 
health of man. 
Smallwood, Reveley, and Bailey in New Biology, published in the same 
year, adhere to the same principles and their book treats of much the same 
topiOs in a similar order. However. the educational and cUltural aims are 
also given an emphasis which in some companion texts is entirely lacking. 
The following quotation from the Preface Shows olearly what the authors 
have in mind: 
"The New Biology offers .a unit course dealing with the fundamental 
functions of living things. But owing to the fact that different animals 
and plants may be used equally well in a study of these processes, we ofte 
a wider selection than the minimum requirements. We are cOming to realize 
more and more that it is what an organism does that is important rather 
than the details of its structure, and this is the reason that we have de-
parted somewhat from the older type study which has characterized earlier 
texts on biology. Biology will take its recognized place as a valuable 
subject in training only when teachers require accuracy of observation and 
the recording of these observed facts in suitable note-books. It 1s 
possible to learn much about our own lives from a study of animals and 
plants, but trustworthy conclusions can be formulated only from reliable 
observations. We have suggested a method of study in the laboratory prob-
lems to train the student in accuracy of observation and recording. All 
the remarkable progress in biological information has come through the 
pains-taking observations of many scientists who by their contributions 
have made the world a better place to live in. But in our zeal to apply 
these brilliant discoveries to human welfare, we must not overlook the 
beauty of biology; and, as we attempt to understand life, let us not miss 
the delight that comes from simply knowing animals and plants in their 
homes. The first spring flower and the first immigrant bird herald the 
coming of spring. These in turn are ~ollowed by so many living things 
that every excursion to parks and woods throughout the summer and fall 
furnishes one with the most varied program of entertainment. Even the 
winter supplies opportunities for the study of animals and plants that 
have now become our friends. One is richer and happier who has such a 
store house of pictures to enjoy when his duties do not permit him to wan-
der afieldtt (58:i1i-iv). 
A third text belonging to the class mentioned above is edited by T. J. 
Moon, Biology for Beginners. In the Preface the author merely states: 
"The course here presented emphasizes the fact that biology is a unit sci-
ence based upon the fundamental idea of development, rather than a forced 
combination of portions of botany, zoology, and hygiene" (45:V). But, in 
his introduction he gives the student several reasons why he should study 
biology. With him the cultural value receives first place and is followed 
by the intellectual or educational value, while the practical and personal 
values are placed last. 
Biology ~Human L1fe. edited by Gruenberg in 1925, gives an addi-
tional reason for teaching biology as a basic science; "n8J.1ely, the rapid 
" --------------------~--------------------------------------------------~ 
extension of secondary-school opportunities to new population groups. The 
high schools now receive increasing numbers of boys and girls whose in-
terests and aspirations are radically different fram those of earlier 
generations of pupils. The high school is no longer primarily or chiefly a 
college preparatory institution. MOre and more of our students are coneernec 
with the concrete and the practical rather than with the abstract and theo-
retical. Boys and girls who look forward to an early entrance upon occupa-
tional activities and the responsibilities of earning and spending money 
have as much need for the study of biology as those who plan to go to col-
lege or the professional schools" (28:v). 
Gruenberg, together with the authors of two other texts, Hunter in 
!!! Civic Biology (32) and Waggoner in MOdern Biology (63), both publiShed 
in 1926, gives a place ot prominence to the report ot the Commission on the 
Reorganization ot Secondary Education regarding the -Reorganization ot Sci-
ence in Secondary Schools". Gruenberg says that this report lays down the 
principle ot a synthetic treatment ot biology. This attitude developed by 
Hunter and Waggoner in their texts, is recognized by Finley in Biology ~ 
Secondary Schools. "The course (in biology) has been and still is of two 
types: one in which the year's work is divided into three parts treating 
each of the three sciences, botany, zoology, physiology; and the other in 
which the subjeot matter of the soiences is grouped around topics of prob-
lems, such as food, life-processes, reproduction, struggle for existence, 
and others" (23:16). 
The texts so far discussed. with the exception of Gruenberg's Elemen-
tary Biology, while laying down the principle of biology as a basic SCience, 
developed their idea by first explaining biological principles and then 
applying them to plants, animals, and man in separate seotions ao as Gruen-
berg says: "The egange (i.e •• the synthetic treatment of biology) seems to 
have gone no farther than the substitution of Itplant biology" for botany, 
"animal biologylt for zoology, and so on (28:V). 
Gruenberg in both ~~ementary Biology and Biology and Human Life, 
(27, 28) t Hunter in a ~ Oivic Biologz. (32) and Waggoner in Nf.odern 
Biology; Its H~ Aspects (63) develop the subject in the form of problems 
-
which illustrate biological prinCiples using plants, animals," or both, as 
the impOrtance of the problem demands. and applying the principles thus ex-
plained to human welfare. 
l------------------------------------------------------------------------~ 
-CHANGES IN CURRICULAR CONTENT 
Wi th the constantly changing aims came a necessary changing of cur-
ricular content of high-school biology. While the course consisted of 
botany or zoology or both there was little difficulty, because the aim was 
observation or classification, and the textbook furnished the fundementals 
for a classified study of all types of animals and plants, and the labora-
tory guides were so detailed that "observation" became mere verification. 
However, when biology teachers began to see the other values inherent in 
the subject if the study of life and life processes were used, the diffi-
culties of deciding just what topicS to include in the curriculum became 
at once apparent. Moreover, as we have seen. the change in point of view 
was not a radical one, but a gradual development. Hence the change in cur-
ricular content shows the same characteristics. 
In 1908 Gruenberg offered the following suggestions: "The scientific 
bases for the study of Biology are the fundamental problems that apply to 
living things: (1) comparison of living and non~living; (2) properties of 
protoplasm and the activities and capacities of organisms conditioned there-
by; (3) the notion of life as an adjustment; (4) the contitions essential 
to life and the limitations upon its continuance; (5) the essentials of 
nutrition, the nitrogen, carbon and oxygen balances; (6) the relations of 
plants and animals to each other and to man; (7) interdependence, types of 
$y.mbiosis, communal life; (8) organization as integration and differentia-
tion; (9) reproduction and the essentials of sex; (10) tropisms, taxes and 
instincts; (11) increasing importance of co:'nci ousness in utilization and 
control of enviromnent; (12) evolution and mants place in nature" (26:540). 
This outline may apyear somewhat difficult for hi2~-school students. 
In fact, much of it is such as has its proper place in college biology. 
certainly the criticism of Densmore (17:454) that high-school students 
are too immature to lmderstand biological laws and principles would be jus-
tified if all the items mentioned above had to be incorporated into the 
course. 
Linville, in an endeavor to make biology a more popular and practical 
subject, advocates a reorganization of the course on the basis of life 
lnt2I'8sts. Ee would include the following topics: 
"1. The sources and biological liuportance of ~ood. 
"2. ~ne relation of organisms to man in food production and food des-
truction. 
"3. ~le hygiene of food preparation and food di3estion. 
"4. The use, mechanism, and hygiene of circulation and respiration. 
"5. Sanitation. 
"6. The scientific and trustworthy teaching of the effects of alcohol and 
narcotics. 
"7. The nature of the risks taken in using patent medicines. 
"8. Protection-yielding organisms; the sources of clothing and organic 
building material. 
"9. ~~e conservation of our natural resources. 
"10. The usefulness of the beautiful in nature. 
"11. ~ne organic causes of disease. 
"12. The conditions of the extermination of disease. 
"13. ~1e social agencies for the protection of the health and well-being 
of the race. 
"14. Sex and sex hygiene. 
-"15. AcquainUu1ce with other organisms in their genetic and ecological 
relations" (59:2l0-l6). 
The author acknowledges that this is not the subject-matter of con-
~elltional biology, "but pleads that if biology is to be of service in 
teaching how to live, it must treat of the matter of li~e. 
The Commission on the Reorganization of Secondary Eduoation in its 
report on the Reorganization of Science in Secondary Schools" declares its 
belief that a course in biology should be \mat its nmne implies--a study 
of li~ing things; and gives four central ideas around which the course may 
be grouped: 
"1. The v~y in which each organism maintains its own life and the life 
of the speoies. 
"2. The interrelations between different organisms and groups of organ-
isms. 
"3. The constant dependence and interrelations of living things with the 
physical world about them. 
"4. The power of IlBIl to control the habits and relationship of plants 
and animals to serve his own ends" (62:31). 
The further explanation and demonstration which the committee gives 
places the course on the high-school level. At the same time it is care-
ful to point out that c urrlcular c onten t may and should change wi th the 
requirements of a given locality. 
In a discussion of "The Possibilities of a Required Course of High 
School Biology" at the High School Conference held at Urbana, Ill., in 
1921, ~~. Hunter gives the following topios as advisable for a course in 
elementary biology: "1. The primary needs and functions of 11 nns things. 
r--
2. The relations o"f the "factors o"f the environment to these primary needs. 
3. The application o"f the laws o"f hygiene and sanitation to the individ-
uals within their environment. 4. The need o"f the conservation o"f natu-
ral resources. 5. The economic relations o"f plants and animals to man. 
6. The pleasurable appreciation o"f nature gained by contact with living 
things. 7. A slight aoquaintance \nth the work of some great biologists 
that have contributed to human welfare. 8. Last, and most important, the 
development o"f the scientific attitude of mind" (34:87). 
At the same con:f'erence :Miss Pearl T. Brown gives her opinion of the 
content of the course: "With coherence and unity of subject-matter through-
out, the course in general biology should emphasize: 1. The physiology 
and hygiene of sex reproduction. 2. The evolution o"f plant and animal 
structure. 3. The ecological value of plants, a determining "feature in 
Agriculture. 4. The eradication o"f certain bacteria inoluding harm"ful dis-
eases to man. 5. Metabolism of plants and animals. 6. Plants and animals 
useful and harmfUl to man. 7. Correot views of li"fe processes resulting 
in better health and a better ethical character. 8. The development ot 
interests of life through environmental study of plants and animals. 9. 
The beauty of nature contributing to the enjoyment of right living. 10. The 
value of hard scientific training in progress and development" (11:91-92). 
Curricular studies were carried on with a view to procuring same 
statements of the ideas and interests of teachers and students. Consider-
able work along these lines was done by the Committee of a One-year Fund-
amental Course of Biological Science appointed by the Biology section of 
the Illinois High School Conference in November, 1921. The report of the 
OOmmittee read by the chairman, G. W. Hunter, at the conference in Novem-
,,-
bel', 1922, is based on these activities. Students' opinions were drawn 
from a questionnaire that had been sent out to almost 2500 high-school 
students in the eastern states 80m3 years previously. The biological mat-
ter which these students considered most important was indicated in the 
follovlinc order: (1) problems relating to the improvemmt of enviromnental 
conoi tions, (2) problems relating to health, (3) problems relating to the 
working structure of the human body, (4) problems relnting to certain fac-
tors in their enviroDlllont, (5) problems relating to the economic import-
ance of certain biological naterials, (6) problmas relating to habits of 
efficiency and method in the laboratory, (7) probl81;1S relating to sex un-
derstanding and sex health, (8) probl~~ relating to worthy citizenship" 
(35:94). 
Then, as a foundation for their proposed cOLu'se, the committee sent 
out a qUestionnaire to the biology teachers of the state of Illinois. The 
questionnaire was divided into several parts: v1~it; 1. Living things in 
relation to their environment. II. Interdependence of living things. III. 
Life processes in plants and animals. IV. Green plants as living organ-
isms. V. Anill'.als as 11 ving organisms. VI. Responses in plants and ani-
mals. VII. Reproduction in plants and animals. VIII. EVolution. IX. 
Man's control of his enviroIlIllent. These parts were sub-divided so that 
there was a total of 98 items to be checked and the subject in the curri-
CUlml of which each at the time formed part was to be designated. A sig-
nificant result was that 84 of the 98 items were taught by 90% of the 
schools t although only 341~ of the schools reporting offered biology. Hence, 
the greater amount of this biological knowledge was being presented to 
stUdents in other sciences. However, this is a local condition, and 1~. 
tar says in his report in 1924 that it is at variance with the conditions 
of the country in general. Similar studies surmnarized and interpreted by 
iinleY (23:21-27) corroborate this opinion of Wx. Hunter. 
A study of the status of Biology in the North Central States made by 
Reusser in 1923 gave the following topics as those considered most useful 
bY the teachers answering his questionnaire: 
(1) "Structure and function of organisms. 
(2) "Interrelation between organisms and groups of organisms. 
(3) "Adaptations of organisms to their environment. 
(4) "1~'s ability to control the habits and relationship of plants 
and animals to serve his own ends" (51:259). 
It will be observed that these topics are almost identical with those 
recoTI'laended in the report on the "Reorganization of Science in Secondary 
Schools". However, the report of that Committee announces in the Preface 
that "some of the improvements that the committee sought to effect have 
already been adopted by the best schools. The full report incorporates ••• 
practices that have proved most useful. It asks for only those features of 
reorganization that have been found to work well, or which by a fair amount 
of trial promise improvem:mt" «62:10). Hence it does not argue an inmlediate 
phenomenal influence for the report of the committee to find that three 
years after its publication a group of teachers in the North Central States 
are in accord With its policies. 
In fact, the conclusions of a study carried on by O. W. Richards, 
Which consisted of an examination of sy11ab1i, texts, etc., from school 
systems in 59 cities whose population was over one hundred thousand does not 
give any such encouraging result. His conclusion is this: "The main fact 
-
brought out is that biology is not at all standardized and is taught in sucl: 
a variety of ways that any given course could be evaluated only by a know-
ledge of the efficiency and training of the teacher, together with actual 
observation of the work given in the classroom" (52:146). 
The tendency already referred to (35:94) of taking the child's in-
terests as a basis for curricular content was part of a movement to get 
away from the old methods of teaching that had come down from the college--
that is, "to abandon the teaching of biology for biology's sake in order 
to teach it for the sake of the student". SUch iathe conclusion reached 
by Klingensmith and Giordini through a study of Biology text books: "The 
present study shows that we are getting away from the idea of teaching Bi-
ology as systematized sciences like zoology, botany, etc., and are approa-
ching a method of presentation and attack which is more suitable to the 
child t s understanding and method of thinking" (38: 584) • 
Downing is of the same opinion. He says: "We know from the studies 
of Mau, Finley, Trafton, and others that pupils are interested primarily in 
the activities of animals and plants, their identification and relation to 
the environment--not in their structure, classification, utility. Further, 
that the interest is chiefly in birds, insects, and common mammals among 
animals, and in wild flowers, trees and garden plants. Our biology should 
deal with these groups and it should be chiefly concerned with behavior and 
environmental relationships" (19:743-45). 
Again, we have Hunter making another curricular study in 1923. A com-
parison With the study made in 1908 by the same author was published in the 
School Review, Yay, 1925. One question called for information concerning 
the biological subject matter on which most emphasis was being placed. !ram 
the summarized results the author concludes: "The situation indicates a de-
cided change in the teaching ot biological subject~atter in the secondary 
schools. Health and human biology and the relations ot biologic phenomena 
to the well-being of man are the phases which loom largest in the perspec-
tive ot high school teachers. The teaching of morphology is apparently only 
used in so tar as it may explain physiology. The teaching of natural his-
tory particularly in its ecological and taxonomic aspects has lost ground" 
(S4:40l). 
The "Report ot Biology Teachers on Recommendations for a New Course ot 
study tor the High Schools ot Chicago", published in 1920, contains an out-
line of biological topics applied to the cardinal aims of education. With-
out reterence to the relative importance of topics the tollowing values are 
implied. 
"1. Health, derived from the knowledge of biological subject-matter 
relating to health--l.e., disease, sanitation, etc. 
"2. Disciplinary values, derived trom the greater proticiency in fun-
damental processes. 
"3. Preparatory values, derived trom the training which prepares for 
worthy home membership and future vocations. 
"4. Civic or social~-the knowledge and training which aid in prepar-
ing for good citizenship. 
"5. Aesthetic--knowledge and training which prepare for worthy use ot 
leisure. 
"0. Ethical--knowledge and training which secures co-operation, re-
gard tor laws, etc." 
MOreover, this report lays much stress on the values of biology as a 
~ 
high-school subject. It prefaces the above mentioned outline with these 
statements: "We hold that biology is unique among secondary school sub-
jects when properly taught, in serving a greater number of ends of educa-
tion than any other single subject and that it should furnish a part of the 
training of every boy and girl who is to contribute to the breadth and 
depth of democracy, in which each 1s later to take an active part. In 
support of the contention just stated, we desire to show in concrete form 
the extent to which biological knowledge contributes to the seven objec-
tives of education" (36:642-44). 
-SUMMARY.AND CONCLUSIONS 
SUmmarizing the above changes in biology, we rind the rollowing: 
1. There has been a series or changes in the general aims or the sub-
ject. 
(a) The aim or the earliest biological subjects was religious, 
or to give the students a philosophical appreciation or the works or the 
Creator (1635-1820). 
(b) Besides the religious a1m there appeared the cultural and 
the disciplinary values (1821-1891). 
(0) The religious aim was lost sight or and the practical value 
made its appearance (1854-1891). 
(d) As biological subject~tter was made more readily available 
the practical value became increasingly important, but at the same time the 
cultural and diSCiplinary values held their places (1891-1927). 
(e) The latest ten~ency has been to derine the aims of biology 
in terms or its contributions to the seven objectives of education. 
2. The more irmnediate purpose c;>f the course has changed from prepar-
ation for the college entrance requirements to preparation for life's ac-
tivities. 
3. There has been a progressive change in form from natural history 
to botany or zoology, then to a course composed or botany, zoology, and 
physiology, and finally to the unit course of biology. 
4. There have been various changes in the method of teaching the sub-
ject matter: from the study or the text in the early botany and zoology 
classes, to the collection and study of specimens, thence to the use of 
~ 
laboratory work in which the conditions of the experiment were carefully 
controlled, thence to the study of living forms, and finally to the course 
organized in projects or problems. 
5. Very marked have been the changes in the basis of unification of 
the course--namely, from morphology to physiology, then to life processes, 
and finally to the economic, social, or civic aspects of the course. 
6. The curricular content has varied with the aims, methods, form, 
and basis of unification. 
Hence we conclude in regard to biology as a secondary school sub-
ject that: 
(a) The aims considered most important are those included in the 
seven objectives enumerated in "Cardinal Principles of Secondary Educa-
tion"--namely, health, fundamental processes, worthy home membership, voca-
tion, citizenship, worthy use of leisure, ethical character. 
(b) The most important values are the practical or instrumental, 
the cultural, and the disciplinary. 
(c) The curricular content is not at all standardized; each theo-
rist or textbook writer includes the topics that best illustrate hie point 
of view. 
(d) The course now consists of either biology taught under the 
form of plant, animal, and human biology, or of a unit course arranged in 
problems or projects on the basis of life processes, for the purpose of 
streSSing the economiC, the social, or the civic aspects of the subject. 
AIMS AND VALUES ACTUALLY ACHlEVJ!:D 
In view of the fact that the seven objectives set forth in ~Cardinal 
Principles of Secondary Education" (61:10) are the outstanding aims of our 
biology courses, an interesting problem presents itself. Are we with our 
present variety of form, method, etc., actually attaining any or all of 
those ends? Does biology really contribute to secondary education the 
values claimed for it by its advocates? In other words, can biology be 
made to function to such an extent in secondary education as is believed by 
its adherents? 
Before attempting to answer these questions let us look again at these 
seven objectives of education. In discussing them W. S. Monroe pOints out 
in his recant book, Direoting Learning.!!!. ..:!i!!!. !!!s!l School, that "they de-
scribe the conduct of educated persons rather than the peculiar abilities 
or controls they possess" (44:53). He also suggests that teachers classify 
their immediate objectives as: 
1. Fixed controls of conduct (specific habits); 
2. Adaptive controls of conduct (knowledge); 
3. General patterns of conduct (general controls); 
Restating our question: What speoific habits, what knowledge and what 
generalized controls are actually secured by the biology course in second-
ary schools? 
An effort was made to get some information on this question by the use 
of the questionnaire. In order that the results, when secured, might be 
more easily classified and applied, the seven objectives were made the basis 
of the questionnaire. Then each objective was divided into a number of 
parts covering values claimed for biology by the "Report of Biology Teachers 
on Recommendations for a New Course of Study for the High Schools of 
Chicago" (36:642-44) and worded in such a way as to bring results class-
ifiable under the terms specific habits or abilities, knowledge, and gen-
eralized ideals. Seven hundred and eighty copies were distributed among 
high-school students, high-school graduates, teachers, biology teachers, 
nurses, and doctors, and four hundred and forty-five replies were received. 
Of that number one hundred and sixty were answered by college students, one 
hundred and two,by teachers of subjects ranging from kindergarten to col-
lege. sixty,by seniors in high school who had taken biology in the early 
part of their coursei forty-seven, by high-school graduates engaged in var-
ious professions, some of whom were married; thirty-four,by nurses; twenty-
six,by teachers of biology in high school and college. and sixteen,by doc-
tors. 
The following table presents a summary of results. The order in which 
the seven objectives are usually quoted has been changed to represent the 
order of importance as shown by the percentage of total affirmative answers 
to each objective. The subdivisions have been similarly arranged, and the 
groups, according to highest percentage, read from left to right. 
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resulted in an increase of Yes 92 96.6 85.1 68.7 96.7 89.8 60.5 83.2 
interest ••••••••••••••••••••••••••• No 8 3.4 14.9 31.3 3.3 10.2 80..5 16.8 
5. As regards excursions biology 
resulted in an increase of Yes 77 74.7 88.1 87.4 90.8 71 54.9 70.3 
interest ••••••••••••••••••••••••••• No 23 25.3 11.9 12.6 9.2 29 45.1 29.7 
6. As regards gardening biology 
resulted in an increase of Yes 68 72.9 84.5 94.8 90 72.1 56.1 69.5 
interest ••••••••••••••••••••••••••• No 32 27.1 15.5 5.2 10 27.9 43.9 30.5 
7. As regards fishing and hunting 
biology resulted in an increase Yes 91.6 72.4 79.5 75 96.7 37 48 59.1 
of interest •••••••••••••••••••••••• No 8.4 27.6 20.5 25 3.3 63 52 40.9 
8. As regards insect collecting bio-
logy resulted in an increase of Yes 72 72.9 79.9 73.3 68.7 51.4 39.4 56.8 
interest •••••••••••••••••••••••••• ~No 28 27.1 20.1 26.7 31.3 48.6 60.6 43.2 
.-I .-I 
0 0 
0 o III III III III ,q1Q ,qQ) 
~~ s .... ~~ III ~ ?1~ J.. III O,q I ~ 
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.-10 !~ 1J>~ III 0 .-Iod as o as 0 ~ as .-1:;:1 .... 9. AB regards poultry keeping b1o- ~~ tI;CIJ Sl!J 8 ~ 8ta ~ 
logy resulted in an increase Yes 88.5 31.5 75 93.8 90.8 24.5 21.1 40.5 
of interest •••••••••••••••••••••• No 11.5 68.5 25 6.2 9.2 75.5 78.9 59.5 
10. As regards bee-keeping biology 
resulted in an increase of Yes 80.8 40.3 81.8 94.8 87.1 21.6 23.5 41.5 
interest ••••••••••••••••••••••••• No 19.2 59.7 18.2 5.2 12.9 78.4 76.5 58.5 
VI. Benefits in regard to Citizenship. 
1. Biology increased my interest in 
seeing the fly and mosquito nui-
sance reduced for the public Yes 100 98.3 93.6 100 88.3 95 94.3 95.3 
welfare •••••••••••••••••••••••••• No 0 1.7 6.4 0 11.7 5 5.7 4.7 
2. Biology increased my interest in 
seeing scale insects and weeds 
controlled for the public Yes 100 96.6 89.3 93.7 88.2 92.5 81.8 89.3 
welfare •••••••••••••••••••••••••• No 0 3.4 10.7 6.3 11.8 7.5 18.2 10.7 
3. Biology increased my interest in 
seeing that birds be protected Yes 100 100 90 87.5 85.3 93.5 75 89.2 
for the public welfare ••••••••••• No 0 0 10 12.5 14.7 6.5 25 10.8 
4. Biology helped me to realize 
and to discharge my duties as Yes 88.5 76 64.6 50 50 60.6 60.7 62 
co-operatar •••••••••••••••••••••• No 11.5 24 35.4 50 50 39.4 39.3 38 
5. Biology helped me to realize 
and to discharge my duties as Yes 73 56.9 60.5 46.7 50 57.8 59.6 57.5 
neighbor ••••••••••••••••••••••••• No 27 43.1 39.5 53.3 50 42.2 40.4 42.5 
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and to discharge my duties Yes 52 17.3 38.1 37.5 33.2 37.4 20.4 29.4 
as taxpayer •••••••••••••••••••••• No 48 82.7 61.9 62.5 66.8 62.6 79.6 70.6 
7. Biology helped me to realize and Yes 48 11.6 30.3 46.7 18.7 32.6 20.7 25.8 
to discharge my duties as voter •• No 52 88.4 69.7 53.3 81.3 67.4 79.3 74.2 
VII. Benefits in regard to choice 
of Vocation. 
1. Biology gave me valuable general 
information in regard to forests Yes 100 100 82.5 68.8 82.4 84 72.4 81.8 
and fiSheries •••••••••••••••••••• No 0 0 17.5 31.2 17.6 16 27.6 18.2 
2. Biology gave me valuable general 
information in regard to medi- Yes 91.2 79.4 61.7 87.5 47.1 77 60.1 70.3 
cine (antitoxin, etc ••••••••••••• No 8.8 20.6 38.3 12.5 52.9 23 39.9 29.7 
3. Biology gave me valuable general 
information in regard to nursing Yes 88.4 71.6 59.6 62.8 58.8 65 55 62.4 
(first aid, etc •••••••••••••••••• No 11.6 28.4 40.4 37.2 41.2 35 45 37.6 
4. Biology gave me valuable general 
information in regard to house- Yes 81.9 46.7 51.1 50 52.9 59 34.6 47.8 
keeping (cleaning etc) ••••••••••• No 19.1 53.3 48.9 50 47.1 41 65.4 52.2 
5. Biology gave me valuable general Yes 46.1 51.7 36.9 26.6 25.8 53 44 45 
information in regard to art ••••• No 53.9 48.3 63.1 73.4 74.2 47 56 55 
6. Biology influenced me in my Yes 2'1 36.6 29.8 26.6 32.3 25 16.2 24.8 
choice of vocation ••••••••••••••• No 73 63.4 '10.2 73.4 67.7 75 83.8 75.2 
DIOOUSSION OF RESULT S 
A careful perusal of these results shows msny interesting f acts. First, 
the percentage of total affirmative answers shows that each of the seven 
ob jectives of education c sn be reaU zed by the study of biology in high 
school. Secondly, the objectives in the order of importance given them by 
those replying to the questionnaire are Fundamental Processes, Health, 
Ethical Character, Worthy Home Membership, Worthy Use of Leisure, Citizen-
ship, Vocation. 
It may be somewhat surprising that the first place is given to Command 
of Fundamental Processes, one of the outstanding objectives of elementary 
education. This fact calls for an explanation in so far as the subdivi-
sions of this objective are not those conmonly listed as Fundanental Pro-
cesses. Cardinal Principles of Secondary Education refers to these processes 
as "reading, writing, arithmetical computations, and the elanents of oral 
and written expression" (61:11). Interpreted in terms of the faculties 
trained, we have used instead the fundamentals of all .education--the abUi t~ 
to observe, analyze, reason, judge, am express one's thoughts clearly. Any 
increase in these abilities will necessarily secure an increase in the fa-
cili ty of using t he processes mentioned in Cardinal Prine iples of Secondary 
Education. For, though these abilities are not those referred to as "tools 
necessary for modern life", and though one might be able to read, write, 
cipher, and express one's thoughts by developing only one mental faculty--
vi z., the memory, to a high degree, it cannot be denied that development of 
such a type is not desirable as an equipment for life. Hence, the inclusion 
of such abilities as observation, analysis, reasoning, judgment, and 
-clear expression under the t~plc of JUndamental Processes seems justifiable. 
The almost universally high percentage of affirmative answers shows 
that biology can, in the opinion of these consulted, stand the first test 
of educational worth required at a high-school subject--that it should have 
training or disciplinary value. 
!he order of importance of the various items is practically the same 
as that given by advocates of biology as a high-school subject: 
(41:15; 40:128; 49:363). 
The health objectives being accorded second place indicates that the 
practical value is, in general, given considerable consideration in our . 
courses. Here again, the percentage of affirmative answers is unusually 
high. Several of the groups record lO~ to certain of the items. While 
some c:L the groups give less than 6~ to a few CIt the i tams, no one item 
receives less than 60~ of total affirmative answers. Considering that the 
questions concerning this objective were numerous and that they called for 
an ability or adaptive control, the value of this objective as indicated by 
these answers is equal to, if it does not exceed, that of FUndamental Pro-
cesses. 
Benefits in regard to Ethical Character, or moral value, are placed 
third. We find here, also, that no item receives less than 6~ of total 
affirmative answers. Although two groups give less than 6~ to some of the 
items, no per cent is less than 50. Hence, there is sufficient evidence 
that the moral value of biology does exist and is being realized. 
Fourth place is given to Worthy Bame Membership. Under this objective 
have been placed certain items which, in the minds of some educators, would 
in themselves justify the incorporation of biology into the curriculum. 
clear expression under the t~pic of Fundamental Processes seems justifiable. 
The almost universally high percentage of affirmative answers shows 
that biology can, in the opinion of these consulted, stand the first test 
of educational worth required of a high-school subject--that it should have 
training or disciplinary value. 
The order of importance of the various items is practically the same 
as that given by advocates of biology as a high-school subject: 
(41:15; 40:128; 49:363). 
The health objectives being accorded second place indicates that the 
practical value is, in general, given considerable consideration in our 
courses. Here again, the percentage of affirmative answers is unusually 
high. Several of the groups record 10~ to certain of the items. While 
some c£ the groups give less than 6~ to a few or the i tams, no one 1 tam 
receives less than 60~ of total affirmative answers. Considering that the 
questions concerning this objective were numerous and that they called for 
an ability or adaptive control, the value of this objective as indicated by 
these answers 1s equal to, if it does not exceed, that ot FUndamental Pro-
cesses. 
Benefits in regard to Ethical Character, or moral value, are placed 
third. We tind here, also, that no item receives leas than 6~ of total 
affirmative answers. Although two groups give less than 6~ to same of the 
items, no per cent is lesa than 50. Hence, there is sufficient evidence 
that the moral value of bIology does exist and is being realized. 
Fourth place is given to Worthy HOme Membership. under this objective 
have been placed certain items which, in the minds of same educators, would 
in themselves justify the incorporation of biology into the curriculum. 
these groups show a similar difference of interest in regard to bee-keeping. 
The interests c overed by the first 8 ix or seven items are diversified enough 
to guarantee the relatively high cultural value of biology, while the items 
which create interest in special groups or Individualsadd to the richness 
of its culture. 
Citizenship, with its seven items, gives much more varied results. !he 
highest percentage of total affirmative answers is 95.3, the lowest, 25.8. 
The first three items receive a high percentage of affirmative answers--all 
over 89%; numbers four and five are rated about medium--62 and 57.5; while 
the last two (29.4 and 25.8) are so low as to indicate an absence of civic 
value as far as these itEmS are concerned. EXamining the content of the 
items more closely, we find that the broader and more general civic duties 
are realizable through the study of biology, but the more direct duties of 
taxpayer and voter are not. Hor, need we expect biology to fulfill this lat-
ter function. In doing so it would encroach upon the domain of another sub-
ject--civics--whose sole aim is the proper development of the citizen. By 
supplying a cultural background for ci vies, biology is rendering a c ansi-
derable service to the cause of education in that by correlating the two 
subjects one c an secure a degree of development impossible to civics alone. 
The percentages of affirmative answers in regard to the choice of voca-
tion are, in general, low. Although three of the six items receive over 60% 
of total affirmative answers, only in the fir st item are all the groups over 
60%. Moreover the direct statement in rdgard to the influence of biology on 
the choice of vocation received only 24% of affirmative answers--the lowest 
recorded in the questionnaire. Hence, we can but conclude, that either biol-
ogy has very little value as preparation for future work, or, which is more 
probable, its possibilities in this regard are as yet undeveloped. 
VALUES GRAPHICALLY REPRE~D 
I . . FUNDAMENTAL PROCESSES 
Biology Teachers •••••••• 88. 
High-School students •••• 89.-r~~ __________________________ -,rt 
High-School Graduates ••• 85.u~~ __ 
Doctors ••••••••••••••••• 8l.v~ __ ~ __ 
Nur ses •••••••••••••••••• 70.'-'1-__________________ "'-1 
Teacher s., ••••••••••••••• 8l.c,I-__________________ --r 
College students •••••••• 80.~~--_r---.---,----r_--~--,_--,_--,. 
II. HEALTH 
Biology Teachers •••••••• 85 . 
High-School Students •••• 7~ 
High-School Graduates ••• 78. 
Doctors ••••••••••••••••• 82 . 
Nuraes •••••••••••••••••• 74. :t--~--------------.L.-l, 
Teachers •••••••••••••••• 78 .:.r-----------------r-~ 
College Students •••••••• 59. 
I II. E.THIC.AL CHARACTER 
Bio·logy Teachers •••••••• 91. 
High-School Students •••• 80.~r~ __________________________ ~~ 
High-School Graduates ••• 77.6r-____ ~~ 
Doctors ••••••••••••••••• 6l 
Nurses •••••••••••••••••• 64.61--______________ ....... ........, 
Teachers ••••••••••••••• .• 71. ~1----------------rT"' 
College Students •••••••• 68.6r-~r-__ r-__ ~ __ ,-__ ,-__ ,-~ 
IV. WORTHY HOlliE MEMBERSHIP 
Biology Teaohers •••••••• 75.1 
High-School Studenta •••• 74.5r-______________________ ~ 
High-School Graduates ••• 73 
Doctors ••••••••••••••••• 74. 
Nurses •••••••••••••••••• 65. 
Teaohers •••••••••••••••• 72.9 
College Students •••••••• 68.9~--------------------------~~ 
Figure 1. 
V. IEISURE 
Biology Teachers •••••• 82.5 
Hi gh- School Students •• 74 
Hi gh-School Graduates.86 
Doctors ••••••••••••••• 8l.~~ ________________________________ ~ 
Nuraes ••••••.••••••••• 85. 
T.eachers," ••••••••••••• 58.31-____________________ ""'"' 
College Students •••••• 58 . 5 
~--~--r--'---'--~~ 
VI . CITIZENSHIP 
Biology Teachers •••••• 8l 
High-School Students •• 64. t-------------r' 
High-School Graduates.54 
Doctors ••••••••••••••• 66 .9 
Nurses •••••••••••••••• 56.3 ~-----------r 
Teaehers •••••••••••••• 76 . 5 1-----------------~~--~~-, 
College Students •••••• 70.2 
r---T---T-~r--..--..--..-~ 
VII . VOCATION 
Biology Teachers •••••• 72. 
igh- School Students •• 52 . 7 
.H1gh-School Graduates . 52 . 3~------------~~r--r 
Doctor s ••••••••••••••• 55 . 
Nurses •••••••••••••••• 50 
Teachers •••••••••••••• 60 
College Students •••••• 46.7 
~~--~--r--.~ 
Fi gure 1. (Continued) 
------------------------------------------------~~ 
These results are more olearly presented in the bar graph of Figure 1. 
'rhe bar represents the peroentage of total affirmative answers given by each 
group to eaoh objective. Thus, biology teachers, numbering 26, gave 115 
affirmative answers out of the possible 130 (5x26) answers to the statements 
listed under Fundamental Processes. In terms of per cent these answers 
would be 88.4% of the total. In the same way the peroentages were cal-
culated for each group anwareing the questionnaire. The position of the 
objectives and of the groups is the same as in the tabulation. A definite 
color was assigned to each group in orier to show the position given each 
objective by each group. 1roreover, each sombination of colored bars shows 
the percentage of affirmative answers given each objective by all those 
answering the questionnaire. This graph 1s merely a conoise swmmary of 
the conclusions already drawn from the tabulation. 
VALUES GRAPHICALLY REPBES!!:NTED 
I . BIOLOGY TEACHERS 
Ethical Character •••••• 9l.9 
Fundamental Processes •• 88.2 
Heal th ••••••••••••••••• 85.2 r-----....... -------------,r-" 
Le isure •••••••••••••••• 82 . 5 I-......,- -""'!'.,---~---------T' 
Citizenship •••••••••••• 81 
Home ~~mbershIp •••••• ,.75.1 
Vocation ••••••••••••••• 72.1 
I~: HIGH-SCHOOL STUDENTS 
Fundamental Processes •• 89 . 6 
.r---------------------------~ 
r---r---r--;r--,---,---,----r 
Ethical Character •••••• 80.6~ ________________________ -rT< 
Health ••••••••••••••••• 75. 71--______ ~ _________ ,.. 
Home Membership •••••••• 75.11-_______________ ,.. 
Leisure •••••••••••••••• 74.31-_________ -,.,. ___ --r_,. 
CItIzenshIp •••••••••••• 64.11-_____________ ,... 
Vocatlon ••••••••••••••• 62 .7 
III. HIGH-SCHOOL GRADUATES 
Leisure •••••••••••••••• 86 
Fundamental Prooessea •• 85 . 6 
Health •••••••••••••••• • 78 .3 
Ethical Character •••••• 77 . 6 
Home Membership •••••••• 73 
C'1tlzenshlp •••••••••••• 64 
Vocatlon ••••••••••••••• 62 .3 
IV . DOCTORS 
Hea1th ••••••••••••••••• 82.? 
Leisure •••••••••••••••• 81.8 
Fundamental Processes •• 81.6 
Home ~~mbershlp •••••••• 74.7 
CItlzenshlp •••••••••• •• Qo.5 
EthIcal Character ••• ••• 61 . 
~~---r--r--.---r--;r 
~----------------------------~ 
~----------~--------------~~ 
~-------------------------------T 
~--------------------~~ 
~------------------~~ 
Vocation ••••••••••••••• 55.4 
~~----r--;r--'~ 
v. NURERS 
Leisure •••••••••••••• 85. vl. __ 
Health ••• 0 ••••••••••• • 74 . 9a~ .. 
Fundamental Processes70 
Citizenship •••••••••• 66 .~JC~~~~~~!L~ ______ ~ 
Home W~mbership •• • ••• 65 .~ ____________ -==-____ --____ -r 
Ethical Character •••• 64 . ~~ __________________ -. __ -,~ 
Vocation •• • ••••••••• • 50 
VI . TEACHERS 
Fundamental Processes8l . 
Heal th ••••• •• ••• • ••• • 78 . 
Citizenship •• • •••• • •• 76. 
Home Membership •••••• 72 . 
Ethical Character •••• 7l . 
Vocation ••••••••••••• 60 
Leisur e ••• • ••• • •••••• 58. 
VII . COLLEGE STUDENTS 
Fundamental Pr oce'Sses . 80;2 
Citizenship •••• •• ••••• 70 . 2 
Health •••• • ••••••••••• 69 . 7 
Home 1~mbership ••••••• Q8 . 9~ ______________________ ~ 
Ethical Character ••••• 68 . 6~ ____________________ Tr~ 
La i sure ••••••••••••• • • 58. 61-__________ --r,--~ 
Vocation .......... .. ... 46 . 71-_-r-_--r-_ ....... __ ...----J 
Fi gure 1 . (Continued) 
actual touch with its modern developments, and their lives are influenced by 
these ohanges. The other teachers plaoe the disoiplinary value first becaUSE 
the chief objective of biology, (botany and zoology), when most of these 
teaohers stUdied the subjeot, was mental training. According to the ages 
given in the questionnaire more than 50% of the teachers were over 25 years 
old. Assuming that the average age at which they studied biology was 14, 
then, they studied biology more than eleven years ago, that is, during the 
period in which the greater number of biology courses still consisted of 
botany and zoology, and the chief objective was mental training. 
Two other groups that show striking differenoes are the hlgh-8Chool 
students and the college students. The for.mer show percentages of affirma-
tive answers ranging from 62.7 to 89.6, while those of the latter range 
from 46.7 to 80.2. True, the groups vary widely in numbers, the high-school 
students being 60, the oollege students, 160. This oannot cause the differ-
ence, however, for the same tendencies are apparent in the college group in 
the first sixty papers examined as exist When the full tabulation is made. 
Nor can this differenoe be sufficiently well accounted for on the basis of 
age alone. Among the high-sohool students we find 68% who are 17 years or 
under, and among the oollege students we find 69% who are 21 years and 
younger. This leaves approximately four years differenoe in the average age 
of the groups. How may this differenoe affect the answers to the question-
naire? In the first plaoe, although the biology courses are ttnot at all 
standardized", they are still staple enough that a spaoe of four years oan-
not muoh affect the values that the two groups of students would find in the 
subject. But,' the four years of mental training on the part of the college 
students should have developed reasoning and judgment to a high degree. 
Benoe their answers would be a more accurate index of values than those of 
the high-school students. Moreover, an average difference of four years in 
age means that it is at least five, and possible six or seven years sinoe 
the college students studied biology in high school. This lapse ot time 
has given them the opportunity to judge whether the values claimed for bi-
ology are permanent or not. Subjeot to this criteria their answers, in 
spite of the deorease in peroentage, are suffioient to warrant the conclu-
sion that these values are,permanent, since only one objective, i.e., Voca-
tion, is given less than 50~ of affirmative answers • 
• comparison of two other groups--doctors and nurses--shows a rather 
interesting parallel. Doctors give affirmative answers to the questionnaire 
ranging from 55.4~ to 82.7"; Nurses from 50~ to 85.3~. In regard to the 
order of objectives, doctors place Health first and Leisure seeond; nurses 
give Leisure first place and Health second. Then both groups agree on the 
order of the other objectives: viz., Fundamental Prooesses, Citizenship, 
Home Membership, Ethioal Character, and Vocation. Curiously enough, these 
two groups, representing the professions for which biology has been claimed 
to be necessary as a direct preparation, assign the least value to the 
Vocation objective. 
But this parallel is not at all surprising. By profession nurses and 
doctors have similar interests and view biology from the same standpoint. 
There is no evidenoe that a difference in age makes any difference in the 
answers. For while 62" of the nurses are under 25 years of age, only 12~ 
of the dootors are under that age, and 57" are under 35 years of age. 
The high school graduates form a group composed of indi vlduals unolass-
ified elsewhere. According to age, 50" of them are under 23, 7a~ are under 
25 and only 5 are 30 years of age. Acoording to occupation, 14 are doing 
various kinds 01' office work, 8 are clerks in different kinds of stores, 
10 are housekeepers. The tollowing occupations have one representative 
each: stage, sewing, photographer, surveyor, lawyer, and engineer. A tew 
omdtted to state their occupation. According to education 33 had had one-
half to one year in college. Of the total, 14 are married and 9 have chil-
dren. 
Taken as a Whole, the group represents just that class whose one year 
of high-school biology is all the scientific training 01' that character 
they ever get. They make up the great majority of graduates from high 
school who are at onoe face to face with the problems of -making a living 
and living a lite tt • They form the class wi th whom it is most difficult to 
get In touch in a study of this kind. For, it should be noted, they are no 
longer in connection with any kind of an institution which can exercise its 
influence in tavor at the importance 01' such information as they can give. 
In short, they are the persons for whom our high schools as institutions 
distinct from college preparatory schools develop their curricula. Hence 
their experience is of first importance to us. 
This group ranks third in percentage of total affirmati va answers. 
The objective gIven first place is Leisure, with a percentage 01' 86. Then 
follow in order Fundamental Processes, 85.6%~ Health, 78.3%; Ethical Charac-
ter, 77.6%; Home Membership, 74%; Citizenship, 64%;and lastly Vocation, 
62.3%. Thus, we see that they fOUlld the cultural value of biology to be 01' 
first importance. The disciplinary value is given second place. Health 
which represents a very necessary practical value, is separated by the 
moral value ·from its campanion objectives, Home Membership, Oitizenship and 
Vooation. 
At first there may appear same duplioation of the items of the ques-
tionnaire. For instanoe, No. 11 of the Health objective; "Biology increasec 
my ability to make proper use of medicines," reters to the use of medioines 
as does also item No.2 of Vocation; "Biology gave me valuable information 
in regard to medioinestt • The former indicates an increased ability, while 
the latter specifies valuable information. In other words, the distinotion 
is that made by W.S.Monroe in his speoific objectives. One is an ability 
or habit, that is, a fixed control; the other is information or knowledge, 
that is, an adaptive control. That the distinotion was apparent to those 
who answered the questionnaire is proved by the differenoe in percentage 
of affirmative answers. While 70.3% testify to obtaining valuable knowledge 
only 61.7% assert that they possess an inoreased ability to make proper use 
of medicine. A similar discrepancy is eVident, if we compare the answers 
of the groups, noting the single exoeption of the dootors who register 87.5~ 
in regard to ability. However, that oase explains itself. Dootors by their 
vooation have the opportunity of converting knowledge in regard to medioine 
into ability as to its proper use. 
Then, No.3 of Ethical Character says: "Biology increased my ability 
to co-operate with others". Here again we find an ability or fixed oontrol 
clearly deSignated. Item No.4 ot Citizenship states: "Biology helped me 
to realize and to disoharge my duties as a oo-operator." While to realize 
one's duty is undoubtedly knowledge or an adaptive oontrol, it may be argued 
that to disoharge onete duties is an ability or a fixed oontrol, henoe sim-
ilar to No. 3 quoted above. Granted that, there still remains the differ-
ence implied in the objeotives. The ability to eo-operate is an ethioal or 
moral virtue, wide in scope, while to discharge one's duties of co-operator 
as a citizen is merely an application of that ability. Though the differ-
ence in percentage of affirmative answers is not so marked as in the case 
mentioned above, there is sufficient difference to justify the conclusion 
that such a distinction was implied. While 68.1~ gave affirmative answers 
in regard to increased ability to co-operate, 62~ signified having been 
helped to realize and discharge their duties as co-operator. 
In Ethical Oharacter i tam lfo. 2 reads: "Biology showed me where and 
how to find occupation for JDY' leisure hours." SUch a statement might appear 
to include all the items listed under Worthy Use of Leisure. However, the 
ten sub-divisions of this objective cover a wide scope of interests whose 
development would contribute largely to the cultural values of biology, that 
is, would be included in W. S. Monroe's "generalized controls". Item No.2 
of Ethical Oharacter contains both knowledge and ability, that is, both 
fixed and adaptive controls and hence varies materially fram the objective 
which it seems to supersede. The difference in percentages of total atfi~ 
ative answers is not so marked as in the preceding cases, No. 2 having a 
total of 70.2~ and the objective, a total of 78.2~. 
Again, item No.7 of Worthy Use of Leisure, "Js regards hunting and 
fishing biology resulted in an increase of interest," might be considered in 
part a duplication of item No.1. of Vocation. "Biology gave me valuable 
general information in regard to forests and fisheries." The distinction 
here also may be expressed in terms of controls, that is, an increase of 
interest in hunting and fishing as an occupation for leisure time is a gene-
ralized control, while valuable knowledge in regard to forests and fisheries 
is an adaptive control. Koreover, in this case there is also a very marked 
marked difference in percentage of affirmative answers, since No. 7 scores 
only 59.1% compared to 81.8% for item No.1 of Vocation. 
SUMMARY AND CONCLUSIONS 
In answer to the questions proposed at the beginning of this chapter we 
may state: 
1. It has been shown that the seven objectives of education can be and are 
being attained through the study of biology in our high school. 
2. The relative value ot these objectives, according to the writer's ques-
tionnaire, places them in the following order: Fundamental Processes, 
Health, Ethical Character, Worthy Home Membership, Leisure, Citizen-
ship, Vocation. 
3. The groups of individuals who have realized these objectives through 
the study of biology are the following: Biology teachers, high school 
students, high school graduates, doctors, nurses, teachers, and college 
students. 
4. These seven groups cover such a variety of walks of life as to justify 
the conclusion that biology has been and is realizing very extensive 
educational values. 
6. The results of the questionnaire show, furthermore, that certain fixed 
controls or abilities can be developed to a high degree by the study 
of ,this subject, and that seneralized controls or ideals of a very 
desirable character can also be attained, and that knowledge or adapt-
ive controls at a specific nature essential to modern life, though at 
present given a less prominent place,are possible ot attainment. 
6. The specific habits generated through the study of biology are the 
abilities listed under the objeot1ve~JUndamental Prooesses and 
answers to these objectives, we nmst conclude that biology has a high 
degree of value as a means of acquiring these specific habits. 
7. Generalized controls or ideals are to be found under the objectives, 
Ethical Character, Citizenship, and Leisure. Of these objeotives the 
first two mentioned have no record of affirmative answers less than 60% 
while the last, Leisure, has only one. 
8. Knowledge or adaptive controls is the outcome of the remaining object-
ives, Home Membership and Vocation. Though the percentageso.faffirma-
tive answers in regard to Vocation are not as high there is only one 
less than 50%. The answers to Home Membership-, .::>n the other hand" ~3how 
none less than 60% and only two less than 70%. So that even here the 
subject has been proven rich in knowledge necessary as adaptive con-
trols of conduct. 
Thus we see that as far as the experience of those questioned can in-
dioate, we have reliable evidenoe that biology oan and does supply a 
necessary element in the training of that olass of students which makes 
up the bulk of our high-sohool population. Its Leisure value is of 
inestimable worth to oft-set the dangers of our present-day artificial 
amusements. Its Health value cannot be too strongly stressed as a pre-
paration for the most successful living under the complioated conditions 
ot modern life. Sinoe with these values it combines the disciplinary 
and practical values so necessary in any subject, we can safely agree 
with the ~eport of the Biology Teachers on Recommendations for a New 
Course of Study for the High Schools of Chicago", that is to say, what 
the Biology Teachers sought to prove theoretically, we have proved a 
reality, in so far as the ezperienoe of the 445 persons interrogated 
may be oonsidered to have substantiated the statement ot these 
teachers. 
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